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13533 24 July 195'l 

Fro~ : ~ding Officer, Naval Air Station, Pen~aco1a, Florida 

To: Chief of t;aval Air Basic Training 

Subj : Engines and accessorie~ r ecovered froo r~Q-2 aircraft , ~:o 131663; 

di~ass~bly and i nspection of 

Ref : (a) BJJ-!R CD dispatch 201531Z 

Encl: (1) i•ASP PhotC' 1\o . ilA9 2158-7-53 

(2) MSP thoto t1o . !~t.9 211.9-7-53 

(3) ~\ASP Photo No . 11A9 2153-7-53 

(4) ~;,.sp r..ctc No . :.;..9 2154- 7- 53 

(5) !.ASP Photo No . ~•.\9 2156-7-53 

(6) .. AS!' l'hoto .. o •. :A9 2155-7-53 

(7) .• ASP rhoto 1'\o. I•A9 2157- 7-53 

1 . Ref erence (a) r equest ed a disnsseo~ly and inspection of W. A. C. ~odel rt-3350-

)C1NA engines recovered frcr.l rr.ode1 Rl.C}-2 aircraft, &u!:o 131663. 

a . Investigation of ,: . ~, . c . :::ode1 R-3350-JCT:l,\ ensine, serial ::o . i·.'-562850, 

(star board) a~1 :cc~ssories . 

(1) Removed arburetor air box, fracturl~ and burned fra3 L~pact . 

(2) Hemoved carburetor , denJix model Prt58rl , aerial :.o . 767Q65 , f:llrt.~ 

list l!o , 391250-3 , throttle body fracturt..d and burned at irr.pact. . :>i:snss~.;l::ibl;, 

reveal~J all diaphra~s, seals , jets and mete r ing vnlv~s were in good condit en . 

(3) Re:tov~d generator, '.vestitighouse Pj:: ,128"8564-1, typt: E-JC , :wrial 

i.o . Jx)l64. The g~nerator sh.:Lft. \oiaS sheared (old brt.oak) o;hown in ~nclos~;ro ( 1). 

Visual insft!ction re .,~alcd ~,;xterior burns and ilnp.1ct. drunage . Disa.s!lc:tbly 

insJ)\!ction rt-vc:alt:d no discropanc!.ts :llld t.hc .;enu rat.or wa b•l.:.t.v~d t 

optra.tiv~ conJition. 

(4) flf.::~ov..,d mgnut.o, Scintilla ~odd l>U'I , so.: r ijll -Ho . Y1'CX:n5,P , f/:: 

10-32e30-1. r~~ ragnuto had ,xtt.r ior b~ns , o~t. ~a~ ~nch en cktd ~d ~ ~~~

binud to~ in o~ra'ivu condition. 

(~) Rt::.mov~,;d hydraulic ptr:~p . Hydraulic p:r..p was ch .. ckt.'<i und fot:nd to b., 

in o~rativ~ condition. 

(6) rtc:-10Vl.d :sta:"t.~r , BE:ndu sc:-ial .• o. 1,60- , O..dix drn· ... ~n,. .!o . ll.l6-

118-G. 3tartt-r was check .. d and fot:nd to b~ in or.~;ratlvu ccnditivn. 

(?) r!c::1ovt:d wat....r regulator <!dar.tt:r . 

(8) Ro::ovcd t':tchoc:ctur gcncr."lt.Or nnd ru ... l pump dr i V•~ . Tnt.~ t.ctcho::t...t I', 

rL.'1alyz ... r and r..ounting p·d w~.;rc four.d i n good con:ilt io·n . 

(9) ac:ovcd 9Upcrchnrg ... r cont r ol valve - ~.,;XC\.:8SiVC dDr..Zlc";u fra:: i:::p."ICt. . 

(10) :to...-:ovcd r ie;!lt P..n~ ldt dhtri~ut.ors . The :H9tribt:tors -..-cr • instx-c~t.d 

nnd checked for internal t~ing and w~,;ru found to be in good ccr.1it.ion . 

(:1) Rc.::lCVOd impeller inj .. ·ction srbn•Jr dischr.rg~ Valvv r.ssc:;bl;,· - s~.,;al3 

good nnd cvidc~c~..~ of fu~..l . 

(12) rl~ov~d ~~sh rods , housings , ·dnftl..r~ nr.d ~cppcts rra: fro~t Ul:¥. of 

cylindc:-s . Push rods ?.nd housings .,.. .. rc d ."'l<'\ 0~.od frO.I:l i.qoct. . 

E..'lclosuro (J) to Vl-~-153 riA.~ llo . 2- 53 . 
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(13) R~ovcd ~~r recov~ry turbines . 

{a) l~o . 1, serial I o . ·•n.-7996, turned freely . 

(b) ~o . 2, st:rial r~o . FAJ-.22)5 , turned frtody. 

(c) t!o. J, serial I o, ~iA- 5791, bladas sheared by collapse of tht: 

!light hood at impact . lcpact pushed ~he turbine to the n~r , shearing thto 

forw11rd hold dO'"n sc.·ows for the ad!lptcr and ::;hue.rt..-d t.ne turbine drive splint.::~ . 

(14) Rcooved ignition h3rncss . 

(15) Recov~d spark plugs . 

(16) Rcnov..,d crnnkcasc f r ont s~ction ass~bly. for~~rd portion fracture~ 

nnd was cvried aw:1y with propeller. 

(17) fro~ller shaft !~ltd in tho neckt.:d section forw .rd of thv trnnsfur 

jourM1 .1\lld ins~ction of tht; fncturc indicati:d it h'ld f ..11· d .r. c.:nding 'lt 

i!::p.1ct . 

(18) forward rt..duction gcnring - no discrcr~cit..s , 

(19) front C'll:l1 vibr'\tion b'\.hnct:r and drive - no discrcp~ci ... s . 

( 20) Rotated cr.'lllknh:ll't - turn~.;d frct..ly . 

{21) Rc=~ov ... d cylinders ~.os . 17 and 18. Inspection of powur cast; c:'ld 

crankshcft assc~bly r ... v~alud no discr~~1ncies . 

(22) R~ovcd ronr oil puop ~~ s~1p - no discrcp~cius . 

(23 ) Rcmovt..d ru'\r supt.:rch\rgvr covt..r - no discr ... p.~ci ... s . 

(24) Inspcctt..d i!::~llcr !nd inpollcr drivt.: - no discrcp~ncics. 

(25) d.....:::cvt::d supcrch~bcr r .... r housin~ - no discr ... p.!IlCit::J . 

{26) !le:r.ov .. d supcrchor~o r front housing - no dlscr t..pancius . 

(27) Inspected rc:"..r c .. .., . vibrnti(jn b .lr..nct:r l!J':J driv• - no d.l::;crup.,t\nch.s. 

(28) Thv radio noi:>t. filtor w~s &ivcn 'l cor.t.inuit:,• ch ... ck nnd thor~ was 

no c:vidcncu of n short or bround in this ccx::~n·. nt. . 

(29) il"..':lilton Stnnd"'rd r:odcl 2426('\..245 propo!llcr, :lvrinl So . 1698C8. 

(a) Pr opeller ".."'d int.cgr'll. oil control w~.rt.. r• cuivi:d 'ltt'.lchcd t. thu 

prop.: llor shl\ft. which hi'.d brDkcr. m ... '\y fra:: th~ P.O$inu ".t t.l1"' til:."' of i:::p.1ct. . 

(b) rrort.llcr nnd int.ogru oil control wuru suv .. rcly d~1gud by 

ir.lf'"lCt 1nd/or .fire , 

(c) n,rue propeller blndt,;S Wui'(. foWid "tt /16° M/;1'~ • en'- blndt) WI\S 

fo•Jnd 1\t I 2QO r.nglc . 

(d) Tho t."uth of thv r otntin13 cnm wur.:: ~ ..le. d Iter st.o;1rcd in t.ht.. 

position Of lhtl bl:\dc t.hllt N::.S found nt the f.. 'XfJ ~· . , 

(e) Thu rropeller doou was ~ lt. 'i t I lfl.;,. 

(! ) Th~ propeller r~t3ining nut W3S f ound to b~ insuffici(.n~lJ 

t.orqu•d . 

(g) Sl1~~t corrosion w~s found en v~rioua intern~ f~.;rrous prJts . 

Enclosuro (3) to VMR- 153 AAR r:o. 2- 53 . 
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(h) The pnrnor heacl was found eet for aax:imuc rpn. 

(1) Examinetion or preloading :scrow thrust rings in an .tt.eJCpt. to 
determine blade angle at initial impact gave negative results . 

(j) 011 WQS rcund outboard or the propeller piston. Oil inboard or 
the piston apJ)4rently had leaked out through openings :.:ade at the tw or iLpu·t . 

(k) Partial disassembly or the integrnl. oil ccnt.rol, aerial No. A526, 
rev~aled no abnorDal conditions . rna high pressure relief valve was f~und s~t 
at 800 psi . It was iJ:Ipos:sible te d&t.enrlno it an atteopt had been cade t{l 
feather the propeller . 

(1) F.xac:dnation and check or mechanisms f or freedom .r r..oveoent 
revealed no discropanc~es . 

(m) Electrical checke ot solenoid valves and the nux!.liary ootor 
r~ve1led them to be in operating condition. 

h , Investig1tion ot W.A. C. model R-JJ5o-3UNA engine , serial No , W-562859 
(port) and accessories. 

(1) kmowd carllluretor, Bendix r:.odul rR58Tl, attritU. No . 745406A, ~3 
list ::o . 39125o-3. 

Md (3) . 
(a) Pricer burned, Bondix serial :1o . 24, as shown in flf'lclosurcs (2) 

(4) . 
(b) Lett hold d•wn etud sheared as shown in enclosures (2), (J) and 

(c) Right hold down atud bent as shown in enclosures (3) and (4) . 

(d) All thre~ds s~rippcd from right hold d~Kn :stud nu~ ns shown in 
~.;nclosure ( S) . 

(c.) l'ri.-:cr counting pad on r r ussurc rc:gul.ator covur autilat.cd as 
shown in enclosure (4) . 

(f) Mounting flange of pr imor showed no ~ut1lntion ns ovid~nc~.;d by 
enclosure (6) . 

(g) The carburetor wns dis3sa~blcd and ~ diaphragcs , seals, jets 
nnd cetcring V3lvca wure found in opnr ntive condition , 

(2) Rc:::ovcd 3hrtcr, &ndix serial !Jo , 476-U, &ndix drawing •;, • 1U6-
ll8-G. Starter wns chncked and found to oo in opcrativtJ conJ.ition . 

(J) R~ovcd f\cnentor , 'ricstinghouse P/t: A:?8A8584-l, t)'N E-30, s rinl 
~o . Jx)l66 . Tho £tmer<ltor shaft w:lS sh•Jr.rud l\5 snown in c~oattre (7) . Visu:U. 
inspection ruvvnlcd ~tcrior burna and im~~ct. dOL~ga . ~~sn ecb1y insp ction 
r~vealud no discrer1ncies and the s'nor~t.or w~a eli1v~o ~ in ~oer~tivu 
condition . P 

(4) Rc::oved hydr3ulic pUI:lp. Hydr.~unc pu::lp wa:s chuchd o.nd found to bo 
in Of!Cr3t.ivc condition. 

(5) Hc:nov .. d :nngn<;to, Scintilln codl}l OL9~: . sorial ::o . YT-00158), 1'/1: 
1o-)283D-l . Tnu r...'lgnl!to had exterior burns, 't:;1.4t. w,ls ocnch chuckc1 an j d<:t~ r
~incd to bo !n opcrltive condition . 

(6) R~coved ad~ptcr for wnt.er r~gulntor . 

(7) Rccovcd t~choa.t.ter gi.n•·rator :md fud ru-::f drlv•J . Tiu: t'lch~tcr, 
nnalyzcr and mounting pnd w~re round in good condition. 

Enclosure (3) to Vl~-153 AAR t:o. 2-5). J 
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( t) rlt::~ovod power re:covory turbines. 

h) No. 1, serial Ro. WA-1316, turned !rcc:l,r. 

(b) No. 2, serial No. FAD-2190, bl8des d~gcd by collapse o! the 

shield nss~bly at icpect. 

(c) No. 3, sc:rial !o. ~-728, turned fr~ely. 

( 9) Removed supercharger control valve - eltceui vely ~:tged fr<211 b~ct . 

(10) Right 3tld left distributors wen C'lM"io!d ;tW"lJ" nt iJ:l~ct . The <ti.s

t r ibutors Wl!re recoveMed nnd found to be ....xcessiv..:l.y dv-..aged fror;. iap.'\ct. . The 

distrioutors were d.iaaascmbled land it is bc:lieued tlt.'lt th.:y were in opor5t.ive 

condition prior to t.p~ct. 

(11) Removed front oil sump QJ'ld. p1.111p. 

(12) RezoTOC! govc.rnor .nd torquer.eter boost"r p~.ep <!rive . 

(13 ) ne=oved. right ~d left distributor drives . 

(14) Rez:x>vcd icpcll<.r injection spinner dl.ach'lr«t: vrll.ve nss~bly - seals 

good ~~ ovidence of fuel. 

(15) Crankcase front a.ction sbe~ed in are.. o! tagneto <ll.str ibutor driv«»s 

'lnd thv f orwQ.l'd portion wns c:u-ried axa.:y with the. prop<.;ll"'r. 

(16) Forward portion of front crnnkcase section wao r&cov~red with the 

propt:ll<:r , lnvestig~tion Nvealod four r eduction g-.~r pinion bolts 'lnd three 

r eduction pinion bolt l ocks were: d~gcd by Lht: reduction drivt g~'lr 'lt iopact . 

(17) Recoved ignition coils, ignition hnrncss 'llld spru-k plugs . The 

t e rr.drull spring and nut w .. r e not inst:\l.lcd in thb spvlc plug h.cld for the r c'lr 

plug on ~o. 13 cylinder . Ho"~ver, inspection of thb sp3rk plug r uve:tltd th~t 

it Md been !iring. 

(18) Front cnm, vibration bslanc~r and drive - no discr~p'lnci~s . 

(19) Cr~shart was rotated nnd turn~d frd~ly. 

(20) ReQoved cylinders Nos . 16 ~d 17. Inspection r~v~alvd the cranksh~t 

r u:lr c:rln bearing inner r !lcc flange was fracturt:d , It is bvlicvt.'d t~'\t this 

discr .. p3tlcy r esult ed from il:l~ct which caused tho r .. nrwvd r:ovw:~<:nt of the crank

sh'lft assel:lbly. Exccssiv .. cutil.ltion of the cr3llksh'lft a.nd !Jtont ~t:nsion 

co~i~d the r carw.lrd mov~t:nt of th-. cr'lnksh.rt assecb~ 

(21) ~a.oved T\l:lT oil 5\Cp Md pc:~p - ~r~ch:s. 

(22) Ramoved r~nr suptrch~rger cove r - no discre~~cius . 

( 2.3) Inspected io~llcr Md il:lpo llor drivt~ - no discrcp.'lncics . 

{24) ~ovt.~ su~rcho.rgur r~nr hous ing - no discr~pnncius . 

(25) Recovcd supurchcrgor front housing - no disc~~.nci~s . 

(26) Ins~ct~d roar c~, vibration b3l~cor ~d driv~ - no d1sc~p~ci~s . 

(27) Hnmilton St3lld'\rd codel 2.4260-2.!.5 propuller , !lcrir.l !.o . 169801 

(o) Pro~llor .'\Od intugr~ oil contr ol loo'Qru r~cuivcd ~ttacht:d to 

thl• propeller shaft ~'hich had broken -..way fra:~ the .. ngin~: L\t t hu t i.:lo of i.e~:tct . 

(li) Propell~or :.nd inte&r:ll oil C~Jntrol Wtlre suvt!rul~· dn.~·,gvd by 

il:lp'\ct ~d/or fi.ru . 

Encloaur... ( 3) t o VMR- 153 A.\R .~o . 2-53 . • .. ----------------......... 
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(e) '1"..,1> propQ]..lc.ar bladQs .,...r-e Round ot llJ0 anglo, ono bl;ldu "t 

I 3° o.ngl.,, and one blacie at a nOff'tivo wslo whioh coud net be dvterv.::SnW . 

{d) 'l'h'o :rotat.i:ng CADI. t.ed.h 1'-'Dt'~ dc1Mge4 or eborll' .. .fi in :ill tour 

bladu po~itions. 

(e) Tho propel4r lio~r.U ·.:M £oWU1 St:t at ll3°. 

(!) Tho propeller rotaioi!'IS .nut w~s 10\.l:ld. tQ be insutficiwtly 

torque<:t. 

{g) 3~ eot"l'Q~on, WillS !Ollhcl Otl ~~i:o~ 'internal forrous parts. 

(b) '111~ &ovornQr &uad waa !ound •et tor ~ rf)!l. 

(1) ~tion ot preload1.rsg ecrew t.hr~t. rings in &n att~mpt to 

dctormine blade angle at initial im~ct save negoti~ r esults. 

(j) Oil W'!S found outoo.1..-d. of the p-CJX·ller piston. Oil inboard 

of thu piston apparently had 1ea.k~d out thro\lbh c..renings o.adtt at the tir.:e of 

i.n~ct . 

(k) PAl't.i.a.l &a&eembq fit ttl'& ~ oU contl'ti, ecM..tll. !let. 

1311., revealecl n~ llbnoiT.lal. cerntitioM. Tbe JUgh Jll'CBI'UZ'O rd~ ·. alve tt:UJ 

f ound oet 'lt lCXX> psi. lt WM impossible te deter11Li.ne if an attt:opt ht.d betn 

'3dt t !~ather the rr~peller. 

(1) Exar.d.nl\tion .md check of mechr.nis:no f or f rccdc:.c of IWVcr.i•,m. 

r .. v .. nl .. d no discrt>p-:mci\;s . 

(:n) Electrical checks of s~l~n~id valves n.nd thu auxilia rJ motcr 

r~v~ol~d thtO t o b~ in ~porating condition. 

2. Invt:stigl\ticn of the en~ines revenl~d no ~vid~nc~ of cil st~~tion or 

int~rn~ f~ilure . This oay be substantiated by the ~act that the engines 

were rotated freely after r~oval of the opark plugs . It is beliovud that 

the engines were functioning norcally and that all ~ge w~o incurred from 

initial to final ~p~ct . 

J . Investigation of tho prcrellers reve~ed no cnteri~l or functional dis

crP.pancies which could contr ibute to en6ine failure. 

4. Th~ cethod of failure of the pri=er hold do~n stud on the por t carburetor 

has not been determined . Further inveoti~alions are being co~du:ted to deter

mine the sequence of failur~ and ~~ether th~ failure occurr ed prior to or after 

initi~l impact . 

Copy to : 
B~-~1 C~ Pensacola (·~th encls) 
CNATRA (~~th encls) 
~UAER <~~th ~nels) 
CilO (wi th encls) 

J . 
a:.· 

CC S!::C(1~•D HA1\, Cherry I oint (with ~;nels) 
'!A~f.\IRTrtG!tP 35 , Cherry Poi ... t. (·.lith enclo) 
Aviation Sa!et.y Activit:; , t-or •1olk (with er.cls) 

:;;..;s \·.hit. in~ Field (with t>ncls) 

E.nclo&ure (1) to Vl·:R-153 i\1\R ~.o • .C:- 51 . 5 
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(2' ) RclllOve:i rcnr superchu:-ge:- cover - no 1li::crcpancico . 

(2 ) Incpcctetl ir:peller· ar.J i::peller drive - no Usc:-epo. •. c1'" 

(24) Rccoved !lupcrcho.rger r·~ar housing - no ·!1::crcpo.ncie • 

(25) Rc"llverl cupercharc:;er front hoUGi:lg - no ~ 1screpanc1co. 

(2() In:Jpected rear en .1 vibration bnlnncer anl iri"Jc - no diacrepo.ncics. 

(27) Hamilton Stt.lndo.r.1 codel 242t.So-245 propeller 1 serial No . l6?t'<>l 

(n) rr• ·P• ller an1 integral oil control vcre rece1veJ attncher! to 

the prop,.ller ..... aft J' .• ie .• ·'td broken avay fro:;, the en~ine nt t~e ticc of it::po.ct. 

(b) l r epell er n:'ld intet;rnl on control "Jere ::e·:erely dn.~lll!)Cd by 

i~ct unl/o~ fire . 

(c) Tvo propeller blades vcre fo~~d at I 13° nn~lc, one blnie ut 

I 3° an ~le 1 nrd one blnde at n neg'lti ve nngle ~o~hich couH not be dctemincd . 

(d) T. · rotating ca::: teeth •Jere ltit"LlSCi or :1hcnrcd in all four 

bl:'de po::i tionc . 

torqued. 

<~>The p:opellcr u~e •JQG found ~et at I 13°. 

(f) ~·.e propelltr retaining nut ~-:1:: £ou."l1 to be iusufficic~ ~ 

(~) Slight corrosion vr.s found on \'111'iCUll inter~ le:r~-:~to . 
(t) The .,;overnor hen·l vn:~ fou:11 :~et for mo.x"t~ r/;. 

(1) U!l:::in!ltion of preloo.din .. • sere;; t!'.!"U!lt ring:: !~ an r.tt.e::pt to 

rleterc1ne bla •.c an;;lc nt initial 1zr.pnct ;.we negative re3ult.o. 

(J) 011 "J'lG found outboa:-li of t he propellct· pioton . Oil ir.b(.ud 

of the p1~ton apparently had le3~e~ out trJOU~h cpen1na~ ronde ut the t1~ of 

1:::p6ct . 

(•) I·urtial di:>ns'le' bly of t .. 1.· inteeral oil control, ser1nl No . 

1314, reveal e.\ : o nbnorral. cor l1 tlons. Tile h10h prc::sure relief val'.'e \tOO 

ro~'ld set at l<XX> p31 . It v~:; i "'1lOs .. 1blc.: to deter"'ir.e if nn atte::pt t.rd t.ecn 

:-.nde to fentl-nr the propeller. 

(1) Em=~1nntior. <lui cr.eck o f nect.tmi::;Jll for frec'lo-:: of oove=ent 

revenl~l no d1screpa~c1e~ . 

(m) Electrical cncck:: of solenoid ·;alves and t he nux1l1nr:; cotor 

reve4le·l the::~ to be 1:1 operating condition. 

6 
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2. Investigation of the cn.;ines revealed no e\·idence of oil starvation or 
internal failure . This m3Y be subatantiat~d by the fact tnat the en,ine~ 
vere rotated freely after removal of the spark plugo . It !a belicvel that 
tne en.;ines ~o~ere functionin:; norrally and that all Jru:A::;e va:; incurr~d froo 
inieial to final impact . 

3· Investigation of the p~pellera revealed no ~terial or functional ~io
crepancies vhich could contribute to engine failure . 

4. The oetnod of failure of the pri:ner hold do~o.'ll stud on the port carburetor 
has not been deterr~neu . Further 1nvest1~tions arc beins conducted to deter
mine the scquenco of foiluro ond whothor the foiluro occurred prior to or after 
initial i.mpnct . 

Copy to1 
B/.,1m CD Penoooola (vtith encls) 
C.IA'i'RA (•.nth enclo) 
::ru;;;R ( ... rith enols) 
C.'O (with enol!!) 

~vi-~ 
, J . E . HOCH 

' By d1rect1cr. 

CG SECO!lD llJ.."i'i, Cherry Point (.rlth cncls) 
l.lA?fAIR'i'RGRU 35, Chorry Point (with enol3) 

__.=:--/ Aviation Snfllty Activity , l~or folk ('nth encls) 
l!AAS :vhi tint; Field (·.nth enola) 
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